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C54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a pattern with excellent dimensional 
accuracy by preventing the generation of burrs as well as shorten the 
time of lift-off treatment greatly. 

SOLUTION: After a photoresist film is formed of two layer on a substrate 
11 or on a covered film formed thereon, a resist pattern 10 is formed and 
a surface resist layer 15 is reversed to make it insoluble, and then a resist 
layer 1 3 thereunder is dissolved through its resist side wall and it is made 
into such a shape that it is undercut against the surface resist layer 15. 
Further, a conductive film 20 is formed on the resist pattern 10, and the 
resist pattern 10 is dissolved and a conductive film 20o is removed for 
patterning. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] After forming a photoresist film on the coat formed on a substrate or it at a bilayer, Form a resist pattern, and 
make it reversed and a surface resist layer is made to insolubilize after that. The configuration by which was made to 
dissolve a lower layer resist layer from the resist side attachment wall, and the undercut was carried out to the surface 
resist layer is processed. The manufacture method of the semiconductor device characterized by removing the 
conductive film on a resist pattern and performing patterning while forming a conductive film on a resist pattern after 
that and dissolving the above-mentioned resist pattern. 

[Claim 2] It is the manufacture method of a semiconductor device according to claim 1 that, as for a lower layer resist 
layer, thickness is formed by about 1.0-2.5 micrometers, and thickness is formed by 2.0-4.0 micrometers, as for a 
surface resist layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a semiconductor 
device that the process which performs patterning of the conductive film which serves as an electrode and wiring by 
the lift-off method is included. 
[0002] 

[Description of the Prior Art] As the processing method of the electrode and wiring of a semiconductor device, as 
shown in drawing 4 (a) To the pattern space surrounded by the resist film 43 formed on the semiconductor substrate 41 
Many pattern formation by the lift-off method for removing metal membrane 45o which used this resist film 43 as the 
mask, formed the metal membrane 45 by vacuum deposition processing, was immersed into organic solvents, such as 
an acetone, in this, and was formed on the resist film 43 and its resist film 43 is used. 

[0003] If it is in the pattern formation by this lift-off method, in the case of vacuum deposition processing of a metal 
membrane 45, it originates in dispersion and diffusion of vacuum evaporationo metal particles, and 45s of side- 
attachment- wall adhesion layers of a thin metal is formed in the side-attachment- wall section of the resist film 43 of the 
semiconductor substrate 41: 45s of this side-attachment-wall adhesion layer bars osmosis on the resist film of the 
organic solvent. Therefore, the method of applying mechanical force, such as supersonic oscillation, and promoting 
destruction of 45s of side-attachment- wall adhesion layers is usually taken, the semiconductor substrate 41 being 
immersed into the organic solvent. 
[0004] 

[Problem(s) to be Solved by the Invention] However, not a perpendicular configuration but since it becomes an order 
taper configuration a little, if a metal membrane 45 becomes thick, it will become thick [ no less than 45s of side- 
attachment-wall adhesion layers ], and, as for the cross-section configuration of the positive-resist film 43 usually used, 
the lift-off processing time will become long. 

[0005] Furthermore, in the metal membrane 45 of the predetermined pattern formed after lift-off processing, as shown 
in drawing 4 (b), 45s of a part of side-attachment-wall adhesion layers which were not completely removed by the lift 
off adheres as barricade 45a, it adheres to the front face of the semiconductor substrate 41 near the metal membrane 45, 
or remains in the state where it projected from (barricade 45b) or the metal membrane 45 (barricade 45c). 
Consequently, at the time of a multilayer interconnection, wiring was disconnected and there was a problem to short- 
circuit. 

[0006] Therefore, in order to make thin conventionally 45s of side-attachment-wall adhesion layers of the resist film 
43, various works have been carried out to the cross-section configuration of the resist film 43. 
[0007] For example, as shown in drawing 5 , after exposure of the positive-resist film 51, perform chlorobenzene 
processing or DeepUV light etc. is irradiated, after performing refractory-ized processing for the surface layer of the 
resist film 51 to a developer, development is performed and the cross-section configuration of the resist film 5 Lis, ~ 
made into the configuration near T characters (a surface layer is made into an eaves configuration) - ** -- the means to 
say - moreover, as shown in drawing 6 After performing complete exposure after forming the resist film 61 further, 
and raising the sensitivity of a resist, the resist film 61 was further formed on it, pattern exposure and development 
were performed, and a means to make the cross-section configuration of the resist film 61 into a back taper 
configuration has been taken. 

[0008] However, since each of these methods was not able to reduce precision of a resist pattern and was not fully able 
to prevent the wraparound to the resist film side attachment wall of the metal particles which carry out incidence from 
across at the time of vacuum deposition, they was not able to prevent generating of a barricade completely. 
[0009] Then, the purpose of this invention is to offer the manufacture method of the semiconductor device which can 
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form the pattern which prevented generating of a barricade and was excellent in the dimensional accuracy while it 

solves the aforementioned technical problem and shortens the lift-off processing time sharply. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention of a claim 1 After 
forming a photoresist film on the coat formed on a substrate or it at a bilayer, Form a resist pattern, and make it 
reversed and a surface resist layer is made to insolubilize after that. The configuration by which was made to dissolve a 
lower layer resist layer from the resist side attachment wall, and the undercut was carried out to the surface resist layer 
is processed. While forming a conductive film on a resist pattern after that and dissolving the above-mentioned resist 
pattern, it is the method of removing the conductive film on a resist pattern and performing patterning. 
[001 1 ] As for the resist layer of the above-mentioned lower layer [ invention / of a claim 2 ], thickness is formed by 
about 1 .0-2.5 micrometers, and a surface resist layer is a method by which thickness is formed by 2.0-4.0 micrometers. 
Since the metal particles by which incidence is carried out from across a resist pattern at the time of the vacuum 
deposition of a conductive film are blocked by the surface resist layer which is an order taper configuration according 
to the above-mentioned composition, vacuum evaporationo metal particles do not adhere to the lower layer resist layer 
which is the undercut section. Consequently, while the side-attachment-wall adhesion layer connected with the metal 
pattern portion used as an electrode and wiring does not form but being able to shorten the lift-off processing time 
sharply, in the periphery section of the metal pattern formed by lift-off processing, a barricade is not generated at all. 
[0012] 

[Embodiments of the Invention] Next, the gestalt of suitable operation of this invention is explained in full detail, 
referring to an accompanying drawing. 

[0013] First, the manufacture method of the resist pattern of this invention is explained with draw ing 2 . 

[0014] As shown in drawing 2 (a), the positive-type photoresist of JIAZO / novolak form is formed in the front face of 

the semiconductor substrate 1 1 by about 1.0-2.0-micrometer thickness, and the lower layer resist layer 13 is formed in 

it. 

[0015] Next, on the lower layer resist layer 13, as shown in drawing 2 (b), the positive-type photoresist of AZ5200 
series (Shipley tradename) well used for picture reversal technology etc. is formed by 2.0-4.0-micrometer thickness, 
and the surface resist layer 15 is formed. In addition, the positive-type photoresist of this surface resist layer 1 5 does 
not perform diffusion process of the amine system catalyst after exposure as compared with the positive-type 
photoresist of usual JIAZO / novolak type, but ** is also reversed to a negative mold only with heat treatment, and the 
exposed negative resist has the feature it is featureless to it being insoluble to an alkali developer. 
[0016] And as shown in drawing 2 (c), upper shell pattern exposure of these resists layers 13 and 15 and development 
are performed, and the resist pattern 1 0 is formed. 

[0017] The process so far is a standard process and the cross-section configuration of a resist turns into an order taper 
configuration. 

[0018] Next, after performing complete exposure to the aforementioned resist pattern 10, 15n of resist layers of a 
negative mold is reversed, and the surface resist layer 15 is made to insolubilize to an alkali developer, as it heat-treats 
on a 60 - 300-second hot plate at the temperature of 1 10-120 degrees C and is shown in drawing 2 (d). 
[0019] And finally a development is again performed for 20 to 30 seconds. Thereby, since 15n of surface resist layers 
reversed to the negative mold is insoluble to an alkali developer, as only the lower layer resist layer 13 is melted by the 
alkali developer from the resist side-attachment- wall section and it is shown in drawing 2 (e), the lower layer resist 
layer 13 serves as a configuration by which the undercut was carried out to 15n of surface resist layers of an order taper 
configuration, and the resist pattern 10 of this invention is formed. 

[0020] In addition, since the dissolution rate to the alkali developer of the lower layer resist layer 13 is gathered before 
the last development shown in drawing 2 (e) after making a negative mold reverse 1 5n of surface resist layers shown in 
drawing 2 (d), if the resist pattern is exposed completely again, the resist cross-section configuration of this invention 
shown in drawing 2 (e) still more easily will become is easy to be acquired. 

[0021] Next, it faces forming the metal pattern used as an electrode and wiring, and first, on the resist pattern 10 shown 
in drawing 2 (e), vacuum deposition of the metal is carried out and the metal membrane whose thickness is about 1 
micrometer is formed. This state is shown in dramngj . 

[0022] Drawing 1 shows the cross section of the semiconductor substrate which has the resist pattern 10 formed by this 

invention, and the metal pattern which used the resist pattern 10 as the mask, and formed it. 

[0023] As shown in drawing 1 , metal pattern 20p of this invention is surrounded by the resist pattern 10, on the 

semiconductor substrate 11, dissociates with 20s of side-attachment- wall adhesion layers, and is formed. 

[0024] And only metal pattern 20p used as the electrode and wiring of a semiconductor device remains by removing 

metal membrane 20o which was immersed into organic solvents, such as an acetone, and was formed in the 
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semiconductor substrate 30 in which this metal membrane 20 was formed on the resist layers 13 and 15 and the surface 
resist layer 1 5 of those. Thus, formed metal pattern 20p is shown in drawing 3 . 

[0025] By this invention method, it is blocked by the surface resist layer 1 5 whose metal particles by which incidence 
is carried out from across the resist pattern 10 at the time of vacuum deposition are order taper configurations, and 
vacuum evaporationo metal particles do not adhere to the lower layer resist layer 13 by which the undercut is carried 
out to the surface resist layer 15, and a metal membrane does not form in the undercut section. 

[0026] Consequently, since metal pattern 20p of this invention was not formed in 20s of side-attachment-wall adhesion 
layers, and one, while being able to shorten the lift-off processing time sharply, when lift-off processing is performed 
next, in the periphery section of metal pattern 20p, a barricade is not generated at all Moreover, when a metal 
membrane does not form in the undercut section, there is also almost no difference (pattern shift) of a resist size and a 
trim size, and the high metal pattern of a dimensional accuracy is obtained. 

[0027] In addition, in the gestalt of this operation, although the example which forms a metal membrane 20 as a 
conductive film on the semiconductor substrate 1 1 explained, the substrate which forms this conductive film cannot be 
overemphasized by that an insulating substrate, an insulating coat, etc. are sufficient. 
[0028] 

[Effect of the Invention] Since a conductive film pattern and a side-attachment-wall adhesion layer are not formed in 

one in short above according to this invention, the lift-off processing time can be shortened sharply. 

[0029] Moreover, since a barricade does not occur at all to the finished conductive film pattern, while there is also 

almost no difference (pattern shift) of a resist size and a trim size and the high pattern of a dimensional accuracy is 

obtained, wiring is not disconnected at the time of a multilayer interconnection, or the problem to short-circuit does not 

arise. 
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